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ABSTRACT 

The objective of this study is to identify the 
correlates of student performance and teacher retention in an inner 
city elementary school district. The study is divided into two parts: 
a descriptive section which presents the data to be analyzed and the 
classical regression techniques to be used, and the analytic section 
which compares a principal component regression approach to an a 
priori grouping of predictors. The results indicate that 
socioeconomic factors are more important than school or teacher 
considerations in influencing student performance. The study also 
suggests that the energy of a young teaching staff is important in 
improving student attitudes toward schooling. With regard to 
retention of teachers, results suggest that teachers born in the area 
served by the district are more likely to stay with a district over a 
period of time. Teacher retention is also enhanced by a low 
pupil/teacher ratio, (MPJ) 
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T;\e ob jvr L :.vl^ >. ■ f l.liis Stucly i-; lo iAicnliiy ihc ct-r r.M a L ;:s of sLiidcut 
porfor;. -n.-e i^aL-l.t-r r^>UMUioii in ."m .i nnor-c : ry clr:^:ontary school 

district.. The purinn^c is to provide urban school adi-iin i s tra to^s with 
inforuiatlon necessary to copu with thc^ special probl en.s they face in 
organizing and adiv: i n i s t cr in^ their educational resources. 

The study is divided into t-v;o parts: a descriptive section and an 
analytic section. In the descriptive section the writers are concerned 
with describing the inner urban scr.ool system. Here the data to be 
analyzed are presented and classical regression techniques are used to 
specify the three basic teacher retention anu student performance models. 
In the second section the data ::re further analyzed in terms of the unique 
contribution of a priori specified subsets of predictor variables. This 
section ends with a comparison of a principal component regression approach 
to the a priori grouping of predictors used in the unique analysis. 
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1. Dr. William L. Duff, Jr., Director, :U:rfau of business and 
Public IJc^carch, U.iiversity of N'ortrhern Colorado; Dr. Sanniel U. Houston, 
Associate i'rofe.srsor of Statistic:, and Research Metlu^dol o^y , University of 
Northern Colorado; 



1,1,11 .•! _!). s>- r ii- l i vv: 

Victors scl.'cl-<l fioi';. a X 1 a,>t/i r::ai-ix- cK-.-.r r i n t i v.' of chu 
st.ucU'Uts, tiu. l.un.liy, .r.-.:' -.!.. ::o!;..u^l, a;-., uvud L' r.p.n' i !v .■ac:; tl'a 
stiuU'i-it prriot-,-;ai;.-r and ti;c Ura.-lu".' ). v t. en l I uii riKiLM:- , flio Jala 
closcrintive ui oK-.cnla.i y „■ !<..>o J in w.., ;! , i n-Lon , D . C • Public school 
f.a UT.is. Tiu: data v/lTo ya'.luM'ud \r.n.: CvMISus cravLa, sriiool la-r.or'K; aaul 
sit.L' viUts Lhe vari..n]S c 1 C::^onLn ry :k:1k>o]s iuc\\i^^-d in the study, 

Var f-' DcscripLion 

1 Percent v;hite (s) 

2 rupil/teaclier ratio (pf) 

3 Percent mai iod (i) 

/+ Percent v;itii school-ai/,o children (t) 

5 Percent undur AO years of age (t) 

6 Percent raised in D. C. (t) 

7 Percent raised outside D. C, but in the South (t) 

8 Percent raised in the South (including D. C.) (t) 

9 Percent raised in tov;n of more than 10,000 people (t) 

10 Percent raised on a fann (t) 

11 Percent reporting parents* income in upper one-half 

of coirjimnity (t) 

12 Percent male (t) 

13 Percent Negro (t) 

14 Percent penr.anent teachers ( t) 

15 Percent probationary teachers (t) 

16 Percent temporary teachers (t) 

17 Percent with bachelor's degree (highest degree) (t) 

18 Percent v;ith master's degree (t) 

19 Number with school-age children in D . C. public school, 

compared to the num^ber with school-age children (t) 

20 Median family income (s) 




2. The data were originally gathered by Professor Ceorg.e Carey, 
Ceographv Department, Columbia University, for use in "The Passow Report," 
for 'the Washington, 1). C. Public Schools. After preparation of the report 
Dr. Carey permitted the authors to use the data. 

3. In the variable description, (s) = student, (pf) - school physical 
facilities, (t) = teacher. 
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Til.' iiiU'i-corrrlai ions i 1 1' i .-. i;;!;- s fs !:!i,a. t. .■ache fov.nd in tlu- 
imur urban r.>hoo.l idcnriard by distr.i.-ts thai s.'rvvcc n iv-i>ulation 
with a .Low r,vd.i,,n Lncoiuo U-nd to bo black, bavu fowiT school -a;.;o cliil.lrcn, 
and are less v.vl.l aoadcnical.lv proo.-.'-od than their outer-ciiy counterparts. 
The schools; found in the inner-city tend to have a lower pupi 1 / 1 eaeher 
ratio, have a hi^;her perconta;,;e of black teachers, Ivu'o less space per 
student, have more cl.-.ss rooir.s , and have had le-. s recent iiv.provements and 
renovation of school buildings than ..chools outside the inner city. Not 
surprisinglv, parents of students in the inuor-ci ty tend to be less well 
educated, and their ciiildren's attendance rates and reading achievenent 
scores tended to be somewhat lower than those found in outer-urban schools.^ 

Basic Regres sion Model s 

In the first two basic r.odels the writers were interes_ted in 
predicting student perf orir.ance . In the first model the writers used 6th 
grade reading achievement (var 32) as a criterion m.easure. In the second 
model, attendance as a percent of enrollment is used as the dependent 
variable (var 22). Here the writers assumed that attendance rate provided 
a reasonable proxy measure of student attitudes toward schooling. In 
the third, and final model, the writers were interested in identifying the 
correlates of school holding power y is_ a v is its teaching staff. The 
average number of years of teaching experience at a particular school was 
used as a criterion measure (var 24). 



A. In addition to the inspection of the intcrcorrelation matrix _ 
the writers also ran a series of three regressions using a binary coded 
median income criterion. The independent variables in each of these runs 
were teacher, school, and student variables as identified in Table 1. The 
results correspond to the results reported above. 
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Hi:', it; !\i ■rvi.';;;-; i\in Model s 



Rer,ri'i;K icm Col' f f i ci ont: 



Vat- i able 
Nun'..n' r 

1 

2 
5 

6 
9 

12 
13 
16 
18 
20 
21 
23 
26 
27 
28 
29 
30 
31 
33 



Mock' 



■^1 



1.692S6='- 
0.0397iv- 
-0.06395 



-0.25715 
-0. 12966 
-0.24355 
0.22122 
0.00015- 
-0.0-1297 
0.54059 
0.01209 
-0.00394 

0 .00992 



Mock-- 1_ //2 

-1.71993 
0. 15018'- 
1 .98264'- 



-0.44200 
0.90354 
0.27384 
0.25557 
0.00035* 
0. 17903 
1.54 158'^- 
0.08689 

-0.00771 

0.02502 



Model /'3 

2.14492 
-0. 14 500* 

4.04246* 
-0.67034 
-1.60669 

2.52692 



0.00005 
-0. 18160 
-1.33990 

0.00440 
0.01718 

0.15139 
-0.12291 

0.09672 



Intercept 
Multipl e 

Correlation 

N 



2.62303 

.86973** 
128 



74.72534 

.66454** 
128 



-33.80069 

.51381** 
128 



* indicates that regression coefficient is significant at the .05 level, 
** indicates that the regression is significant at the .01 level. 



8 



8 

I ] {\\\\'.' basil' ]-cyyc:^:A^n\ i-'uIl'Js rv^ivuTril in Tablr -'^ :\rc 
si^'.nLficaiU at l\\c .01 K-vt'l.. Th^- r.oe f 1 i r i cnt indicali- liMt road.in^, 
nchi L'voiiicnt ir: s i i-ai I i raiU I y roIaL.'d to l\uir i ncleiKMulent variables. The 
po5>it.i.vc coL'f f Lciont s asi.;oc i a t lJ, v. Ith ixM'CLMita-c of vhi.te .students 

at. a particular school and i;;odian faraly incor.K? of paritnta uiulerl ine 
the inrportanco of thL^ bonu^ factor in effect Inv; student 'pe r f o r:r>anc o . Like- 
uise, the si^;n of the coefficient associated v/ith variable •'•23 (the ratio 
of capacity to enrol.l::u-rd.) sin^gests that student overcrowding;, is 
associated with poor stiulent academic perforr.rince . On the other hand, we 
v;ould expect that the pupi I / 1 eache r ratio (var ''2) would bo negatively 
related to student per f o tiv.ance . The result in Model f * I runs contrary to 
this expectation. Rciucnberin^ , however, that our description of the inner 
city school showed that it tended to have lower pupil/ t eacher ratios at 
the particular point in tir.e that data were collected suggests that these 
results might be expected. We mr.ht very V7.:ll find that the impact of 
low pupil/teacher ratios nught have the expected impact on student 
performance with the passage of time. This, of course, is something qui':e 
different than saying they would be enough to overcome the importance of 
home factors in effecting student performance. 

'Our second model, which uses attendance as a percent of enrollment 
as a criterion measure, also indicates the importance of home factors in 
determining student performance. The coefficients associated with median 
income (var //20) and educational level of parents (var //21) are both 
significant and positively related to attendance rates. The positive 
sign associated with variable //5 (percent of teachers under forty years , 
of age) suggests that students are more likely to attend classes taught 

o 9 
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by youn^^cr rattuM- liiau oliliT tcMchrrs, (VariaMc^. v2 — jnip 1 1 / Ll arher 

rathO in Mtulcl /> 2 , as in -.M , .sliows a s i.5;n i i I Cv.uL and pof.it.ivt' 

relat LonsliLp v/ith .^aiulmi: .ht fonnanrc* . A^^iin, Lhc only reasonable 

c?>;pl ana Lion tho v/ri.Lors c:\n cM'Ilm* that {he re] ationsh Lp rosulloci from 

changes thai: occurretl in ilio dlL-;Lriot shortly bofoi-o the data voro i;aLhored. 

The toaciicr rot:rr.t;ion ocjuaLion iaulicalcs thai teachers born in the 
area served bv the district v;ere most likely to stay with the district 
over periods of tine. The model also shov;s that sch(H}ls vjith high pupil/ 
teacher ratios have a ir.ore difficult time holding teachers than schools 
where the reverse condition holds. Again, the reader is reminded of the 
behavior of this variable in the preceding performance equations. 
Nevertheless, it is interesting to note that low pupil / teacher ratios 
seem to effect the holding power of a school vis a vis it^ teachers, but 
do not effect student performance in the same way. Indeed, in the student 
performance models, the relationship is precisely the reverse. 
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A II a 1 y s i s o_f_ Djj^t: . i 

The invc'.s t i ;,\a tors cr.:pl ovc'd tv:o approaches in Lhcir an.'i lysis ol the 
data. The first. ap]n:oach utilized the techniques of Ward-^ to determine 
the unique centribution of proper subsets of the predictor variables to 
three criteria. The unique contribution is defined to be as the difference 
between tv:o sruares of multiple cor rel.a t i on coefficients (R*^s) , one obtained 
for a regref^sion r.edel in v:hich all predictors are used, called the full 
model (ivi) , and the other obtained for a regression equation in v;hich the 
proper subset of variables under consideration has been deleted; this 
model is called the restricted nodel, (RM) . The difference betv:een the 
tv;o R'^s may be tested for statistical significance with the variance ratio 
test. The hypothesis tested states, in effect, that these variables 
contribute nothing to the deterniination of the expected criterion values 
that is not already available in the restricted prediction system. 

The first model to be considered used as its criterion measure the 
sixth grade reading scores. Sixteen independent variables (1,2,5,12,13, 
16,17,18,20,21,23,24,26,27,28,29) were used for the full regression model. 
In addition, these predictor variables were sub-grouped a priori into thr^e 
disjoint subsets and the unique contribution of each of the subsets was 
tested for significance. Each of the three subsets was broken down further 
and the unique contribution of each component was tested at each stage. 



5. VJard, J. H. , ^'Multiple Linear Regression Models," Computer 
Applications in the Behaviora l Sciences, Harold Borko (Editor), Englewood 
Cliffs, New Jersey: Prentice-Hall, Inc., 1962, pp. 204-237. 

ERIC ^ 



(TabU* --A i.*inu:inib; various v,r>.Hi]M nj'.' aiul rrsulls uniuiu' 

tcst:s.) Tlu' first r;u!va^t. (variables 1, 20, and :M ) , \;!; : -^b nii^^bl ^-allc',: 
a b.e^ir.o factor, bad a i j;n i f i can l iraitiuc c^.ail r i b\i t i an (s^.m; Tabic '"''O • 
l>reakini; the :-;ubsct dov;n furtlicr, variable 1 (percent v/bite) and vai iable 
20 (median t'a.ir.M ^ncoi.KO ^oci-cd lo be n>a]: i n?; s i c;a i f i raau. eiMit r i bat i ons lo 
the expl anait ion o' td:e criterion of readinr, ach icveiiv'nt . The unique 
contribution ol the secord subset (variables 2, 23, 27, 28, and 29) was 
sign-i beyond the .03 level. Ihis particular subset mi^;ht be considercKl 
a physical lacll.ltie.s factor. The ratio of capacity to enrollr,ent (variable 
23) et?.erp,ed v:itb: the higiiest si^'.nif icant unic[ue contribution as the analysis 
was extended. Finally, the third subset of predictor variables (variables 
5, 12, 13, 16, 17, IS, 2A , and 26), which might he considered as a teacher 
characteristics factor, failed to n-ake a significant unique contribution 
to the explanation of the dependent variable. 

Changing the criterion variable from reading achievement to attendance 
as a percent of enrollment (variable 22) and retaining the same si>:teen 
predictors, the investigators found that the ""irst suboet again made a 
significant unique contribution (see Table //5). The principal contribution 
came from variable 20 (median family income). The physical facilities 
factor, the second subset, made a significant contribution with variable 
28 (date of latest addition), variable 2 (pupil/ teacher ratio), and 
variable 23 (ratio of capacity to enrollment) appearing as important 
contributors. The teacher characteristics factor subset failed again to 
make a significant unique contribution. However, it is interesting to 
note that variable 5, which is contained in this subset, did make a 
significant contribution on its own merit even though the total subset 
fell hort. i o 
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Proportions of Vai'iancc: At t. r i ^utt aM l' lo <a*ouns of Va r i a.bl or. 
Believi-'d to bo Ar.iuuM atod with Si:-:t:li (Irach.' llcarliiiv, Scora';; 



PKKDICTOR- 

Variable 

Croup 



Total 
Cont r i but \ on 
Proport ion 



PKKIIKITO!;- 
Varjab.le 
CI roup 



C 

Prt 



ait MMi 

. i on 



Model 1 (1.2,3,12.J:i.K), 
17,18,20,21 ,23, 2/*, 26, 



27,28,29) - 


Full Model (I'M) 


. 7587 






Mode] 


2 


(FM - 


1,20,21) 


.6376 


V.-'Tliible;; 1,20,21 


.1011'^ 


Model 


3 


(LM - 


0 


.72 37 


V.irialjle 1 




Model 


A 


(IvI - 


20) 


.7 320 


V.iriablc 20 


.0267'^ 


Model 


5 


(!vl - 


21) 


.7363 


Variablo 21 


.0()2A 


Model 


6 


(I'M - 


2,2'3,27,2f;,29) 


. 7260 


■ lb 1 OS 2 2'i. 










,28,29 


Mode]. 


7 


(FM - 


27,28) 


. 7332 


Var i i\h\ (ii> 27 , 2H 




Model 


8 


(I'M - 


27) 


.7350 


Variab 1 o 2 7 


.0037 


Model 


9 


(I T-I - 


28) 


.7386 


Variable/ 28 


.0000 


Model 


10 


(FM - 


■ 2) 


. /51] 


Variable 2 


.0076 


Model 


1 1 


(FA - 


■ 2'3) 


.7/(91 


Variable 2 '5 


.0096^' 


Mod<'l 


12 


(Ivl - 


■ 29) 


.7370 


Variable 29 


. 00 1 7 


Model 


13 


(lOI - 


• :"),12,r3,16. 




Variables , ) 2 , 1 'i , 




17,lB,2/t,2r,) 


.7/(33 


16, 17, 18, 26 


.0132 


Model 


U 


(17-1 - 


• K>,2/. ,26) 


.7 3/(0 


Variables ]h,2/»,2r, 


.00 A 7 


Model 


13 


(Kl - 


■ 16) 


.7 37/( 


Variable 16 


. 00 1 3 


Model 


16 


(1-M ■ 


- 2A 


.7 366 


Variable 2A 


.0021 


Model 


17 


(I'M - 


• 26) 


.7370 


Variable 26 


.0017 


Model 


Ifi 


(IM - 


■ 17,18) 


.7377 


V/irlabl es 1 / , P'- 


.0010 


Model 


19 


(KI - 


■ 17) 


.7386 


Variable 1/ 


.0001 


Mode] 


20 


(FM - 


• 18) 


.7 3'/9 


/arlable 18 


.0008 


M(Kle] 


'21 


(HI - 


- ',,12,ri) 


.7 3/0 


Vari/ible!i 12,rj 


.0017 


Model 


22 


(I'M - 


• '■>) 


.7387 


Variable 5 


.0000 


Mori el 


2 'J 


(FM - 


-12) 


.7372 


Variable 12 


.oor^ 


Model 


2/t 


(I'M - 


- n) 


.7 387 


VarJ/tbl(^ 13 


. 0000 




a 


TlieiK! 


proport \o\tr. rt.'port-c 


d n:\ mil 


U|ue eont r Ibut loijM are s 


1 y^n 1 f 1 caul a 


tlie . 


01 


l(;v(;l 


I'rjr N " 1 28 . 1 n coinpii I 1 nc, 


I' v/i 1 IK'S f 1 L v;as /jsnuniei 


tl that one 



parnmeter w/i.s asajr)ei/ite<i with ea<-h variable In t.be preflh'tlon ftyftt<sii. The 
(lef'^reeft of freedom for the number of prrdlr tors wer<' del eniil n<*<l by the num 
of var Uibl.(;s j'.iven an r>pportunlty to r:ontribute to the pr<'(| Ir-t l(>n. 

SJ^nlfltsint at the .0'> level . 



it 
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I '3 



'1 i I' vt'<l I " b< ' 



i.tL.'d Ih At t.<-:K: 



.1 !'.■: 



•lit 



PKKlJlCTf^!"- Tula] IMUiP H YOi:- Un iciiu' 

V;,j- i;,!, i r ('ont r ibui i.>u \':\r[i\h 1 ^ Conl r.i but irm 

Cj-ou') Trnpori. Crou]-) rropori ion 





1 ( 




3 , ] ;M 'i , 1 , 












! M i i 












2 (FA - 






■] (KM - 


\) 




/i 


(IM - 


VV) 


Morlcl 


1) 


(V.\ - 


■I 1 ; 


Model 


(> 


(I'M - 


?.,;'-'!,'/v,;'H 












7 


(I'M - 




Modcil 


B 


(Ivl - 


■ :'/; 


Model 


'J 


(r;i - 


■ T,\) 


MfHlcl 


10 


flvl 


- 2) 


Mf)drl 


1 1 


( 1/1 


- rs) 


Model 


12 


(I'M 


- '.") ) 


Mode] 




(I'M 


- 1-5,1 


17, 


1H,:?''»,Z6) 


Model 




( I'M 




Model 




(KM 




Model 


\() 


(I'M 


•- 


Model 


17 


( I'M 


- '}^) 


Model 


18 


( 1 'M 




Modr-1 


19 


( I'M 


-• 17) 


Model 




(!''M 


18) 


Model 


2\ 


(I'M 


- :i,ix,i'j) 


Mod(tl 




(I'M 




Model 


r\ 


(IM 


•• 1?) 


Modc^ 




( I'M 


- i'O 











. 298 A 


Var i .lb 1 c:; 


1 ,20,:'i 




. 4 "3 0 V) 


V;i 1' j all 1 (• 


] 


fl 1 




Var lab 1 r 


20 


.f)''//'/'' 


./tA7:i 


Vari.ib 1 (• 


21 


.01 '}2 




Var i,il)l (■:; 


, 2,2:3,27 










.126')'' 




V,. r i a', 1 (,•;: 


; 27,28 


.()29A 


./.f)2 2 


Var i <• 


27 


.000:3 




Var i. lb 1.0 


28 


.0207'' 


./i090 


Var l..'lbll■ 


2 


.O.'-j'JA'' 


./i2or, 


Variablc; 


2:3 


.OA IB'' 




Variable: 


29 


.0001 




Variable; 


; 5, 12,] '5, 




.A19'J 


16,17,]8,2A,26 


.OA 23 




V/iriablf!) 16,2A,26 


.018:. 


.A617 


V/irJ;ib.lc 


16 


.0007 


./.617 


Variable 


2 A 


.0007 




VarJal)l.e 


26 


.01 73 


.A6ir, 


VariabJcn 17,18 


.0008 


.A6?./i 


Variable 


17 


.0000 


.A617 


Var inb le- 


18 


.0007 


.A 268 


va rUiblt'M 5,12,]') 


.0'536 


.A 3 60 


Varlablo 


3 


.026A'' 


.A610 


Vnrlablc 


12 


.0015 


.A:3r')y 


Vari/ib]t'. 


1:3 


.0067 



Tlictu.' pro])f)rl: ion;i rtfporU'd i\v. iJiiJ(iue coiU r Ibutl onfi i\ri\ m1 j',n J f leant 
at Ihi* .01 level ior W • I iUi . Jn roinpuUnK I' value«»'iL wafj /ifjfiuined that 
one parameter waf; afWioc laied wJ tli each variable In the predlctJoii fjyf;tem. 
Tlie dej',reer» r)f Ireeflom for the nnmber of prodlctorn wer<; determined by the 
niiinb<-r'ol varlablea ^Iven an opportunity to eontrlbute to the predletlon. 



f;iKnifiean! at the .Or> level 
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Proi)c>i t. ions of V.iriance At: t: r i Inilahlc to Croups of Variables 
Holicvcd to bu Assoc iatod with Yoars Kv[)o r i otu-o al Prosunt Schoo] 



PRKDICTOil- 
Var j able 
(Iroup 



Total 
Contribul Ion 
Pro -port ion 



Model 


1 (1,2, 


5,6,12,13,17, 




18,20,22,'r3 


,27,28,32) 




- I 'M 


1 (Full 


>;odel ) 


.306''t 


Modc-l 


2 (I'M - 


1 ,20,22,32) 


.2819 


Model 


3 (FA - 


1,20) 


.2829 


Modt^l 


A (I'M - 


20) 


.3011 


Model 


5 (IM - 


1) 


.2838 


Model 


6 (IM - 


• 22,32) 


.3025 


Model 


7 (l-M - 


■ 22) 


.3057 


Model 


8 (iM • 


■ 32) 


.3025 


Model 


9 (IM - 


■ 23,27,23) 


.2551 


Model 


10 (I'M 


- 27, 2K) 


.2868 


Model 


11 (IM 


- 27) 


.3062 


Model 


12 (KM 


- 28) 


.29A9 


Mjdel 


13 (ri 


- 23) 


.2902 


Model 


lA (!M 


- 2,5,6,12, 




13,17,18 




.1055 


Model 


15 (I'M 


- 5,6,12,13) 


.1 llA 


Model 


16 (I'M 


- 5) 


.233A 


Model 


17 (KI 


- 6) 


.2A28 


Model 


18 (I'M 


- 12) 


.2992 


Model 


19 (KM 


- 13) 


.2663 


Model 


20 (KM 


-- 17,18) 


.299A 


Model 


21 (FM 


- 17) 


.2998 


Model 


22 (FM 


- 18) 


. 306A 


Model 


23 (FM 


- 2) 


.2820 




These proportion.'! 


reported 



PKKDICTOR- 
Var i able 
(irou]-) 



Uni quc^ 
Contr:ibution 
Proportion 



1 ,20,22,32 
1 ,20 
20 
1 

22,32 
22 
32 
23,27 



28 



Var labl c- 
Var e 
Var iab.] c 
Var iablc 
Variable 
VarJ.ab.l c 
Variable 
Variab le 
Variables 27 ,2V> 
Variable 27 
Variable 28 
Variable 23 
Variables 2,5,6,12, 

13,17,18 
Variables 5,6,12,13 
Variable 3 
Variable 6 
Variable 12 
Variable 13 
Variables 17 
Variable 17 
Variable 18 
Variable 2 



,18 



.02A5 

.0235 

.0053 

.0226 

.00 AO 

.0007 

.0039 

.0513^^ 

.0196 

.0002 

.0115 

.0162 

.2009"^^ 

.1950'^ 

.0730^'^ 

.0636^'^ 

.0007 

.0072 

.0401^^ 

.0066 

.0000 

.02/i/r 



uniciiie conlribulions are sif^nificant al 
the .01 level for N " 1?.8. In cumputinf.;; F valuer, it wari as?3umecl that one 
parnmcter was associated with eacli variable in the prediction system. The 
dcRrees of freedom for the number of predictors were determined by the number 
of 'variables j^J-vcn an opportunity to contribute to the prediction. 

^ Significant at the .05 level. 
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The third criti.'rion v.Mriv-ihlc i nvcs L i v^i tcu v.';im variable 7J\ (Sec 
Table /-G), vears exper i^'iK'.e at. prosrut. school. The fourteen predictor . 
specified for this full model included variables 1 , 2 ^ .""^ , 6 , I 2 , 1 3 , 1 7 , 1 8 , 20 , 
22,23,27,28 and 32. The fln.t subset: consisted of variables 1,20,22 and 
32. This particular subset of honio factor variables did make a 

significant unicjuo contribution. The second subset consisting of physical 
facilities variables (23,27 and 28) made a significant unique contribution 
at the .05 level. !;onc of tb:e specific variables of this sub.set had a 
significant unique imj^act on rhc criterion, h.owevor. This might be 
explained by the hi.gh into r- ■. -rrel at ions of these va/inbles. l-'inally, 
the teacher factor subset (variables 5,6,12,13,17 and .^8) was found to 
be making a significant (.01 level) unique contribution to the explanation 
of the criterion variable. A study of Table //6 reve.-O s that variable 5 
(percent under 40 years of age), variable 6 (percent raised in D. C), 
variables 17 and 18 together (percent v;J th bachelor's degree and percent 
v/lth master V; degree) and variable 2 (pupil/ teacher ratio) were significant 
contributors to this subset. 

In addition to the regression analysis with emphasis on unique 
contributions, the researcliers sought to determine the unique contribution 
of factors to the explanation of the three criteria. Each set of predictor 
variables In the three regression models was factor analy/.ed using 
principal eomponents and three new full regression models were generated 
in which each dependent variable was expressed as a function of the obtained 
factors/ In Table //7, the factors used for the first two regression runs 



6. For a detailed discussion of thc! process of determining the 
regression models, see: W. Massy, "Principal Components Regression in 
Exploratory Statistical Research/* Jo urnal of tlie American Statlstic/il 
Associa tion, Mirch 1965, pp. 234-25'6. 
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arc found. VJhilo t here are 10 factors, t,>nly five \:cro. judged lo be 
relevant . 

Kaiser [;u['j'A*- ^-^ ^^^^^ nui.^bcr of factors judr.^-'d s i j;n i f lean t be 

limited to those factors^ whose ei j;;enval ues <ire greater than unity. These 
five factors to|";evner account 'for 76 percent of tlie total variance of 
t^>e si>:teen inciL,^cnd':iU variables; eacli of the re;;:^ aing eleven factors 
conrributjs liutle lI J over-all variance. 

M.sin^^ variable 32 as the criterion, a n.'/ i_.ressi',r model was 
investJgaLed in which t\ie five factors were uui'^.;erl as independent variables. 
The unique contribution of factor 1 which loads heavily on variables 1, 13 
and 20 (see Table /;7) nade a unique contribution wliicli is estimated to 
be .5623. This was significant beyond the .01 level. Vie unique 
contribution of factor 2, estimated to be .0343, v/as al:<- si^^nificant 
at the .01 level. This factor had high loadings on variable 27, 28 and 29. 
The estimated unique contribution of factor 3 (high loadings on variables 
16 and 24) was .0924 which v;as significant beyond the .01 level. Factors 
4 and 5 failed to make a significant unique contribution as tlie estimates 
in both cases are below .01. It is interesting to note that factor 1 is 
related to the home factor in the previous regression runs, while factor 
2 seems related to the physical facilities and factor 3 emphasizes the 
teacher characteristics . 



7. .See W. W. Cooley and P. R. Lohncs, Mi i1 1 1 va r lat e P r o c e d u r qs J_or 
the n eha V t o r a I Sc i e n c cs , Wiley, N. Y., 1902, p. lb A. 
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Principal Component: Analysis of Si::tcc'n 
Prediclor-s Uyed in Table 4 and Table 5 



Variable ^'3 ^5 



1 


0. 


OA 


-0. 


01 


-0. 


35 


-0.06 


O.IA 


2 


-0. 


Al 


0. 


A 2 


-0. 


A 5 


0.53 


-0 . 10 


5 


-0. 


66 


-0. 


32 


-0. 


25 


-0.20 


-0.29 


12 


-0. 


2 3 


-0. 


12 


0. 


lA 


-0.55 


0.32 


13 


-0. 


.79 


-0. 


06 


0. 


A7 


-0.00 


-0.08 


16 


-0. 


,A9 


-0. 


22 


-0. 


58 


-0. lA 


0.23 


17 


-0, 


,A1 


-0, 


,53 


-0. 


21 


-0.07 


0.32 


18 


0, 


.18 


0, 


. 16 


0, 


,2A 


-0.36 


-0.76 


20 


0 


.8A 


0 


.13 


-0, 


.36 


0.01 


0 .01 


21 


0 


.70 


0 


.2A 


-0, 


.AO 


-0. 10 


-0. 10 


23 


0 


.55 


-0 


.A7 


0, 


.16 


-0.A6 


0.06 


24 


0 


.02 , 


0 


.28 


0 


.67 


0.15 


0.30 


26 


0 


.62 


0 


.3A 


G 


.52 


0.12 


0. 19 


27 


0 


. 15 


-0 


.76 


0 


. 15 


O.AO 


-0.15 


28 


-0 


.27 


0 


.83 


-0 


. 12 


-0.2A 


0.i3 


29 


-0.A7 


0 


.7A 


-0 


.08 


-0.18 


0.02 


alue 


A 


.63 


2 


.69 


2 


.lA 


1.28 


1.13 



Cumulative 

Proportion of 

Total Variance .29 .A9 .61 .69 .76 
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Principa]. Component Analyivis of 
Fourteen Predictor Variables Used in Table 6 

Variable 1'''2 F3 ^'z, ^5 



1 


0.90 


2 


-0.28 


5 


-0.60 


6 


0.29 


12 


-0.26 


13 


-0.87 


17 


-0.38 


18 


0.17 


20 


0.90 


21 


0.31 


23 


0.47 


27 


0.00 


28 


-0.11 


32 


0.89 



Eigenvalue A . 26 

Cumulative 

Proportion of 

Total Variance .30 



-0.09 


0.19 


0.12 


-0.04 


0.63 


0.49 


-0.33 


-0.02 


-0. 10 


0.14 


0.01 


0.38 


0.08 


-0.44 


-0.45 


0.14 


-0.14 


-0.26 


0.60 


-0.11 


-0.02 


-0.25 


-0.06 


0.07 


-0.39 


0.49 


0.27 


0.38 


0.08 


-0.66 


-0.22 


0.34 


0.09 


0.17 


0.03 


0.05 


0.49 


0. 10 


0.00 


0.60 


-0.62 


-0.24 


0.26 


0.27 


-0.75 


0.21 


-0.46 


0.00 


0.83 


-0.13 


0.34 


0.02 


0.15 


0.12 


0.07 


0.12 


2.51 


1.47 


1.21 


1.08 


.48 


.59 


.68 


.75 
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In the second re^'.ress.i un run, variable 22 t-.ervod ati the dependent 
variable. VJhen the five factors u-.ed v:ith criterion variable 32 v;erc 
used as predictors of variable 22 (attendance as a .K-.rcent of enrollment), 
the same throe factors emer^;cd as significant. Factors 2 and 3 were 
significant at the .01 level while factor 1 was significant at tiic .03 
level. Factor 2 appeared to be the dominant contributor with its unique 
contribution estimated to be .1178. 

Using variable 2A as a criterion, a different set of lA independent 
variables served as predictors. VJhen these U variables v;cre factor 
analyzed, five factors were identified to be relevant using Kaiser Vs rule 
for significant contribution. These five factors appear in Table 8, 
and together they account for 75 percent of the total variance of the 
fourteen independent variables; the other 25 percent is distributed over 
the remaining nine factors. Of the five factors, only factor 3 made a 
significant unique contribution to the explanation of the criterion 
variable 24. Its contribution was estimated to be .0748, v/hich was 
significant beyond the .01 level. The high loadings appear to be on 
variables 2, 17 and 18. These variables provide information about the 
teacher . 

It was hoped that the unique contribution approach and the factor- 
regression models would supply information which might be complementary. 
The results of both approached suggest that they are indeed comparable. 
This can be explained by the fact that the a priori specification of the 
three subsets to be analy/.ed turned out in reality to be related to the 
factors obtained in the principal components ...lalysis. 
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Conclusions : 

The results of this study indicate that: home factors, specifically 
the median income and the education level of parents are more important 
than school or teacher considerations in influencing student performance 
The study also suggests that the vitality of a youthful teaching staff 
is important in improving student attitudes tov/ard schooling. 

VJith regard to the retention of teachers our results suggest that 
school and teacher factors are more important than student consideration 
Teachers raised in or near the district of their employment are more 
likely to remain v/ith that district over periods of time than teachers 
recruited from other areas. Also the results indicate that while a lov; 
pupil/teacher ratio seems to iir.prove the ability of the district to 
hold teachers it does not appear to improve student performance. For 
reasons stated previously, however, our conclusion v;ith regard to 
pupil/teacher ratios must be considered highly tentative. 
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